Objectives. To evaluate whether adding Web-based cognitive behavioral treatment (CBT) to standard outpatient psychiatric or addiction treatment improved substance use outcomes.
T
here is ample evidence of health disparities affecting Latinos, the largest minority group in the United States. 1, 2 Limited access to behavioral health treatments is a particular concern among Latinos, who often experience heightened vulnerability because of racism and discrimination, poverty, unemployment, lack of health insurance, social exclusion, and physical comorbidities. 3 These disparities extend to substance use disorders: Latinos tend to have elevated rates of substance use and related problems and experience disproportionate levels of adverse consequences related to substance use. 4 They are also much less likely to receive mental health and substance abuse treatment services than are non-Hispanic Whites and African Americans. 4 Improving access to evidence-based therapies that are culturally and linguistically appropriate is critical in addressing this significant health disparity. 5 As increasing numbers of Latinos seek out Internet-delivered health information, 6 Webbased therapies that offer standardized and affordable access to evidence-based interventions are promising strategies for reducing health inequities. 7, 8 Many Web sites offer healthrelated substance abuse and mental health information, but few are evidence based, and to date there are no validated approaches for Latinos with substance use disorders. 9 We describe primary outcomes of a randomized clinical trial comparing a culturally adapted version of computer-based training for cognitive behavioral therapy (CBT4CBT-Spanish) to standard outpatient mental health and addiction treatment in a heterogeneous population of treatmentseeking Latino adults. Considering previous findings of the efficacy, safety, and durability of the existing English-language versions of CBT4CBT when added to standard outpatient treatment (treatment as usual [TAU] ), [10] [11] [12] [13] we anticipated that the addition of access to CBT4CBT-Spanish would improve substance use outcomes relative to standard treatment alone. We also anticipated that exposure to CBT4CBT-Spanish would be associated with improved knowledge of cognitive and behavioral concepts.
METHODS
We recruited participants from individuals seeking treatment at 1 of 3 settings offering outpatient services to Latinos in the New Haven, Connecticut, area: the Hispanic Clinic and the Substance Abuse Treatment Unit of the Connecticut Mental Health Center, and Multicultural Ambulatory Addiction Services. Participants were individuals aged 18 years or older who met current Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV; Washington, DC: American Psychiatric Association; 1994) criteria for cocaine, marijuana, opioid, alcohol, or other stimulant abuse or dependence and who spoke Spanish as their preferred or principal language. We excluded individuals if they had an untreated bipolar or schizophrenic disorder or were not sufficiently stable for 8 weeks of outpatient treatment. There were no requirements regarding literacy.
As shown in the CONSORT (Consolidated Standards of Reporting Trials) diagram (Figure 1 ), we determined that 92 of the 101 individuals screened were eligible for the study. They provided written informed consent. After we described the study to them, we randomized participants in equal proportion to 1 of the 2 conditions, using a computerized urn randomization program, 14 which concealed the sequence until treatments were assigned, to balance treatment groups with respect to gender, education level (less than high school, high school graduate, or above), primary drug used (cocaine, marijuana, alcohol, other), selfreported familiarity with computers (yes vs no), and level of acculturation (Marin Short Acculturation Scale for Hispanics [SASH] ). 15 
Treatments
Standard TAU. We offered participants standard care at each of the clinics, which typically consisted of supportive counseling delivered via weekly group or individual sessions, with access to other services as needed. For all conditions, we monitored receipt of medical, legal, psychological, and social support services both within and outside the program at each assessment visit.
CBT4CBT plus TAU. In this condition,
we added CBT4CBT-Spanish to standard care, and it was accessible at each clinic. CBT4CBT-Spanish is a cultural adaptation of a 7-session Web-based program for cognitive behavioral treatment (CBT) that has been validated in multiple trials. [10] [11] [12] [13] 16 The process of cultural adaptation is described in detail elsewhere (Silva ML, Anez L, Gordon MA, Ball SA, Carroll KM, Paris M, unpublished). Briefly, while retaining focus on teaching 7 core CBT skills and strategies using multimedia tools, adaptations at the program and content level focused on the integration of cultural values in storyline and character development.
A telenovela format was the platform for teaching skills to facilitate engagement with the program, and the storyline included multiple culturally relevant experiences, such as immigration-related family separation. The narrator and characters were developed to resonate with Latino cultural values and concepts, including respeto (respect), confianza (trust), machismo, caballerismo, marianismo (gender-specific values), familismo (family orientation), fatalismo (fatalism), sabiduría (wisdom), and personalismo (value of interpersonal relationships). 17, 18 As in the English versions of CBT4CBT, each of the 7 modules included a practice exercise to facilitate generalization of each of the 7 core CBT skills (functional analysis, coping with craving, problem solving, assertiveness, decision-making, and recognizing and changing thoughts) and used a variety of strategies (graphics, voice-overs, interactive exercises, and true-false questions) to convey the intended skills. The program collected no protected health information; participants accessed the CBT4CBT program through an identification and password system to protect confidentiality. The program has an underlying data structure that tracks, for each user, the number of times each participant logs in, the specific pages visited, responses to quiz questions, and completion of homework. Participants could access the Webbased content as much as they wished during the active phase of treatment only.
Assessments. A bilingual research assistant assessed participants before treatment, weekly during treatment, at the 8-week treatment termination point, and 1, 3, and 6 months after the termination point. Assessments included those with Spanish translations already available, such as the Structured Clinical Interview for DSM-IV, 19 the Addiction Severity Index, 20 and the Marin SASH, 15 or assessments validated in previous work with similar populations. 21 We administered the Structured Clinical Interview for DSM-IV to participants before randomization to establish substance use and other psychiatric diagnoses. We administered the Substance Use Calendar, similar to the Timeline Follow Back, 22 at each assessment to collect day-byday self-reports of drug and alcohol use for the 28-day period before randomization, as well as throughout the 56-day treatment phase and the 6-month follow-up. We evaluated the receipt of medical, legal, psychological, and other services at each assessment visit.
We verified participant self-reports of drug and alcohol use through urine toxicology (ToxCup Drug Screen Cup 5 with adulterant checks, TestCountry, San Diego, CA) and breathalyzer screens obtained at every assessment visit. The correspondence between recent drug use self-reports and qualitative urine toxicology screen results was excellent: of the 579 urine samples collected during treatment (mean 6.5 per participant randomized), only 28 (4.8%) indicated recent cocaine use when the participant denied use in the past 3 days. Self-report and urine results matched in 94% of urine specimens collected: 19.2% of all urine specimens were positive for cocaine. For the 23 participants with primary cocaine use, 11.7% of the 154 urine specimens collected were positive for cocaine metabolites when the participant denied recent use. For marijuana use, of the 579 urine specimens collected, 26 (4.5%) were inconsistent with the urine toxicology screen: 93.1% were consistent with self-report. For the 33 participants with primary marijuana use, of 218 urine specimens collected, 5 (6.9%) indicated recent marijuana use when the participant denied it. Opioid use was rare: of the 579 urine specimens collected, only 8 (1.4%) were positive for opioid metabolites and in only 4 cases (0.7%) did the participant deny recent opioid use. Finally, of 570 breathalyzer samples collected, 18 (3.5%) indicated recent alcohol use. These data suggest excellent consistency with self-report in this sample relative to English-speaking participants in recent similar trials.
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Data Analyses
The primary outcome measure was change in self-reported frequency of substance use (operationalized as days of primary substance use by week), evaluated using random effects regression analyses 23, 24 ; we used piecewise regression 25 to analyze follow-up data. Because many participants used both drugs and alcohol, we evaluated days of any drug or alcohol use as a secondary outcome indicator. Because of significant differences across the 3 sites in rates of psychiatric diagnoses, we added site to the model as a cluster variable to account for this variability. Secondary outcomes also included static substance use outcomes (e.g., percentage days of primary substance use, percentage of urine specimens negative for drug metabolites), and we analyzed these using analysis of variance (ANOVA). Because of the intended heterogeneity in the sample regarding primary substance used (some participants used alcohol only), as well as differences in detectability of different drugs in urine specimens, 26, 27 we used urine toxicology screen results primarily to validate self-reports of substance use. We used repeated measures ANOVA for secondary outcomes evaluated over time (knowledge of cognitive and behavioral concepts). Table 1 presents baseline demographic data by treatment condition. The sample was 33% women with a mean age of 43 years. Most (65%) were unemployed, 41% reported completing high school, and 76% reported being unmarried or living alone. The majority (72%) reported that they were born in Puerto Rico, 4% indicated that they were born in the continental United States, and the remainder reported that they were born in Mexico (9%), Central America (10%), or South America (2.2%). Participants reported that they had lived in the United States for an average of 17 years, and almost all (99%) reporting speaking only or mostly Spanish as a child. In terms of acculturation, the Marin SASH15 indicated a low level of acculturation for participants as a group, with 95% having a mean score of 3.0 or less on the SASH. Acculturation did not vary significantly by treatment condition, gender, or site.
RESULTS
In terms of substance use, 36% reported their primary substance was marijuana, 35% reported alcohol, and 25% reported cocaine; the remainder reported opioids (3%) or benzodiazepines (1%). Participants reported using their primary drug an average of 12 days of the 28 before screening. As shown in Table  1 , both lifetime and current rates of substance use disorders were high (lifetime alcohol abuse or dependence 82%, current 52%; lifetime cannabis abuse or dependence 60%, current 49%; lifetime cocaine abuse or dependence 50%, current 28%). Rates of other psychiatric disorders were also high, including current major depression (47%), generalized anxiety disorder (41%), posttraumatic stress disorder (42%), and serious mental illness (SMI; schizophrenia or bipolar disorder, 32%). The mean number of current nonsubstance use psychiatric disorders was 2.6 (SD = 2.0). None of these demographic, substance use, or psychiatric variables differed significantly by treatment condition at baseline. Rates of psychiatric disorders did vary significantly by site, reflecting the fact that 2 of the sites provided both mental health and substance use services and the other was a specialty substance use clinic. Rates of participants with at least 1 current nonsubstance psychiatric disorder by site were 96.7%, 73.3%, and 37.5% (c 2 = 32.0; P £ .001). Thus, we included site as a cluster variable in outcome analyses.
Treatment Exposure and Serious Adverse Events
Treatment exposure and adherence were excellent across conditions (Table 2) . 
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Participants completed an average of 45 of 56 days in the protocol, submitted 6.5 urine specimens (of 8.0 maximum), and completed 2.9 individual treatment sessions, with no statistically significant differences by treatment condition for any of these variables or other services received (medical, psychiatric, or case management). Although those assigned to TAU completed significantly more group sessions (mean 5.2 vs 2.4), those assigned to CBT4CBT-Spanish completed a large proportion of the 7.0 possible modules (mean 5.3), thus balancing treatment exposure overall.
Fifty-six percent of the participants assigned to CBT4CBT-Spanish completed all 7 modules, which compares favorably to previous studies, 10, 11, 13, 28 as does the number of homework assignments completed (mean 4 of 6 possible). Rates of serious adverse events that warranted hospitalization are also shown in Table 2 . These included hospitalization for suicidal ideation, detoxification, or medical issues (e.g., pneumonia, chest pains). Rates did not differ across conditions, and none of these events were determined to be related to treatment.
Within-Treatment and Follow-Up Outcomes
Results of random regression analyses for the primary outcome (days of primary substance use by week) are illustrated in Figure 2 and presented, including confidence intervals, in Table A (available as a supplement to the online version of this article at http://www. ajph.org). For the intent-to-treat sample, the model indicated no significant change for the sample as a whole during the 8-week treatment period (effect for time, t 1715 = 0.71; P = .48) but confirmed the primary hypothesis, indicating significantly greater reduction in frequency Note. CBT4CBT = computerized cognitive behavioral therapy plus treatment as usual; SAE = National Institutes of Health-defined serious adverse event within treatment; TAU = treatment as usual.
of primary substance use over time for CBT4CBT plus TAU compared with TAU alone (treatment by week, t 1718 = -2.64; P = .01). Sensitivity analyses, also shown in Table A , indicated that results were similar regardless of sample (treatment initiators, treatment exposed) and how site or primary substance were modeled (e.g., included as a clustering variable or ignored) and extended to the secondary outcome of days of any drug or alcohol use by week.
Secondary Outcomes
As shown in Table 2 , analyses of secondary outcomes were consistent with analyses of primary outcomes-in that there were significant differences in self-reported days of abstinence from the primary drug used during treatment (77% for CBT4CBT plus TAU vs 62% for TAU). Results of urine and breath samples both favored CBT4CBT plus TAU over TAU alone but did not reach statistical significance, which was anticipated because of the marked heterogeneity in substance use type and patterns in the sample.
As a measure of the extent to which the CBT4CBT-Spanish program conferred basic knowledge of cognitive and behavioral concepts, a 28-item true-false test, with items drawn from the Web site as well as the CBT manual (e.g., "everyone's triggers are the same"), indicated low scores for both groups at baseline (CBT4CBT plus TAU 59.8% correct [SD = 11.2]; TAU 62.1% [SD = 8.9]). There was a significant effect for time (f 1,78 = 19.1; P < .01) as well as a group by time effect, indicating greater increase in scores for those assigned to CBT4CBT (group by time f 1,78 = 24.9; P < .01). Posttreatment scores were 71.2% correct for CBT4CBT plus TAU (SD = 11.6) and 61.4% (SD = 11.3) for TAU.
Effects of Psychiatric Diagnoses
Given the high level of current psychiatric comorbidity in the sample, exploratory analyses evaluated the effect of major diagnostic classes (depressive disorders, anxiety disorders, and SMI) on treatment utilization and substance use outcomes by including them as random factors in the random regression models we have described. Overall, participants with current depressive disorders, anxiety disorders, and SMI reported receiving significantly more psychiatric services and psychiatric medication than did those without these disorders, but there was no significant effect of these categories on treatment retention, CBT4CBT-Spanish modules, or data availability (data available on request). For mood and anxiety disorders, there was neither any main effect of these disorders on days of primary substance use nor any interaction of diagnostic category with treatment condition.
However, as shown in Table B (available as a supplement to the online version of this article at http://www.ajph.org), there was a significant interaction of treatment condition and current SMI status over time, such that those who had a current diagnosis of SMI who were assigned to TAU had less change in frequency of primary drug use over time than did the 3 other groups (participants without SMI assigned to TAU or CBT4CBT plus TAU and those with SMI assigned to CBT4CBT plus TAU), suggesting that CBT4CBT was effective in reducing substance use even among individuals with current psychotic or bipolar disorder (group by week by SMI status, f 1714 = 7.91; P < .01).
Follow-up Outcomes
Analysis of 6-month follow-up outcomes indicated continuation of the benefits of adding CBT4CBT to TAU on the primary outcome. Using piecewise analyses, we found that for days of drug or alcohol use by week, there was a significant effect of group by time (f 1,2706 = 4.2; P = .04) over the 6-month follow-up, as well as significant effect of group by time by phase (within treatment vs follow-up, f 1,2706 = 6.29; P = .01), suggesting that the slopes (rate of change) of the groups changed from within treatment to follow-up. Results were similar regardless of how variance attributable to site or primary drug type was modeled (as a cluster variable or ignored) as well as when days of any drug or alcohol use was used as the dependent variable. Overall self-reported days of abstinence from the participants' primary drug was lower for those assigned to CBT4CBT plus TAU than TAU alone throughout follow-up (83.4 vs 65.6 days, respectively; f 1,73 = 6.41; P = .01), as was reported days of abstinence from all drugs and alcohol (72.1 vs 56.8; f 1,73 = 3.61; P = .06).
DISCUSSION
In this randomized clinical trial of a culturally adapted, a Web-based version of CBT for primarily Spanish-speaking individuals, the primary a priori hypothesis was confirmed in that those assigned to CBT4CBT-Spanish had a significantly greater reduction in days of their primary substance use over time than did those who received standard treatment only. These effects were detectable through a 6-month follow-up. Results from a pre-post treatment quiz indicated significantly greater learning of CBT concepts for those assigned to the program. As with previous randomized trials evaluating the CBT4CBT program, 10, 11, 13, 28 no adverse events occurred that were attributable to the program. Finally, exploratory analyses indicated that the efficacy of adding CBT4CBT-Spanish on substance use outcomes extended even to participants with current psychotic or bipolar disorder, suggesting the program's efficacy may extend to a wide range of individuals.
Strengths and Limitations
Strengths of this trial included a diverse sample of adult Latinos with long histories of substance use and psychiatric disorders seeking treatment in different settings and multiple methodologic features associated with high rigor in studies of Web-based therapies, 29 randomization, a clinical population meeting DSM-IV criteria for current substance abuse or dependence, close monitoring of treatment delivery across conditions, 31 high and consistent rates of data availability extending through a 6-month follow-up, and biologic verification of self-report. In terms of weaknesses, it should be noted that this trial evaluated CBT4CBT-Spanish as an add-on to standard treatment, rather than as a standalone intervention. However, the English version from which the Spanish cultural adaptation was developed has been shown to be effective as a stand-alone treatment, with minimal clinical monitoring, in 2 independent trials. 10, 28 The power to evaluate outcomes by specific substance or psychiatric disorder types, as well as gender and severity, was limited. Finally, the US Latino population is heterogeneous; studies in other geographic areas are ongoing and necessary to determine generalizability to other samples.
Public Health Implications
To our knowledge, this is the first randomized trial to evaluate a culturally adapted, Web-based intervention specifically for Spanish-speaking individuals with substance use disorders. Its efficacy across sites suggests good generalizability; the high rates of completion are notable for Web-based interventions 32 for which rates of attrition are typically high, demonstrating strong acceptability. Moreover, that this is the first trial to indicate that the beneficial effects of a Webbased intervention carried over to those with severe mental illness is unprecedented and suggests that this approach can be used in a wide range of settings.
As the number of Latinos accessing the Internet grows (from 64% to 81% between 2009 and 2015), 6 these findings underscore the fact that technology has the potential to provide easily accessible, inexpensive forms of treatment of this population. 33 Considering the multiple barriers facing this community, particularly the lack of culturally adapted and evidence-based interventions coupled with a shortage of adequately trained bilingual providers, 34 the public health significance for approaches such as these is compelling. Devore collected and managed data. All authors contributed to the adaptation and development of the Web site and reviewed and approved all drafts of the article.
